Monoclonal antibodies were produced against an acid glycine extract of Helicobacter pylori ATCC 43504T* One of these appeared to be specific for H. pylori; it recognized all H. pylori isolates by an indirect immunofluorescence assay (IIF) but it did not cross-react with the other strains tested, including different species of the genera Helicobacter, Campylobacter, and Wolinella. Different strains of members of the families Enterobacteriaceae and Pseudomonadaceae or other gram-negative bacteria tested also gave negative reactions. Indirect immunofluorescence assay of antral biopsy specimens identified 54 of 56 infected patients (96.4%), and it may be able to detect nonviable organisms after antibiotic therapy.
Helicobacter pylori is a microaerophilic, spiral, gramnegative rod that causes type B gastritis and is associated with non-ulcer dyspepsia and gastroduodenal ulcer in humans (3) . Several assays have been developed to diagnose the presence of H. pylori (1) , including microbiologic cultures, histologic examination, rapid gastric biopsy urease tests, serologic tests, and more recently, DNA and RNA probe technology (14) . However, when they are compared, the detection rates are different among these methods, probably because of differences in the sensitivity and specificity among the tests and the patchy distribution of the organism on the antral mucosa (8) . Organisms in culture have fastidious growth requirements, and low numbers of bacterial cells, antibiotic therapy, or a delay between endoscopy and inoculation into the culture medium may give negative results. The urease test loses specificity after 1 h (16) . Histologic examination by different staining methods does not seem to give the same specificity as that of culture because of the possible presence of other bacteria in the human stomach. The amplification of a DNA probe by the polymerase chain reaction offers the advantage of maximum specificity and rapidity, but the exquisite sensitivity of the polymerase chain reaction is also a potential disadvantage, since false-positive reactions can result from sample contamination or carryover (6) . These assays also require the presence of intact DNA (15) . In this report, we describe the selection of a monoclonal antibody (MAb) with a high specificity and sensitivity for the detection of H. pylori. des species were incubated in an anaerobic atmosphere (10% H2, 10% C02, 80% N2). The strains were stored at -70°C in brain heart infusion agar containing 10% glycerol. The antigen used to immunize mice was an acid glycine extract of the strain H. pylori ATCC 43504T. This antigen was prepared by the method of Blaser and Duncan (2) .
MAb production. After three immunizations with 10 ,ug of antigen, BALB/c spleen cells were fused with SP2O/Ag-14 myeloma cells by the method described elsewhere (9) . Hybridoma colonies were screened for antibody production by an indirect enzyme-linked immunosorbent assay (ELISA) against S ,ug of acid glycine extract of H. pylori per ml, as described Goodwin et al. (7) . Positive clones were grown as ascites tumors in mice. Their specificity was determined against various gram-negative bacilli by the indirect immunofluorescence assay (IIF) described below.
Immunoblot analysis. The acid glycine extract was resolved by electrophoresis on slab gels (1.5-mm thick) by using a modified Laemmli gel system with a 4.5% stacking gel and a 10% separating gel. (3) scopic slides. The smears were air dried and fixed in 100% methanol. Acridine orange stain (Biomerieux Laboratories) was applied as recommended by the manufacturer. Slides were examined at x 1,000 magnification by using a Leitz fluorescence microscope. Characteristic curved or S-or U-shaped bacterial cells were noted. Homogenates of the biopsy specimens were inoculated onto two Colombia agar media; one contained 10% horse blood and one contained Skirrows selective supplement. The inoculated media were then incubated in jars at 37°C in a microaerophilic atmosphere for 4 or 5 days. Organisms were identified as H. pylori on the basis of their typical morphology after Gram staining as well as their strongly positive reactions with oxidase, catalase, phosphatase, and urease.
Urease test. One part of a biopsy specimen was tested for H. pylori by a rapid urease production technique. The biopsy specimen was placed in a medium consisting of tryptic soy broth supplemented with glucose (1%), pH indicator, and a fresh solution of urea (2%). After inoculation, the medium was incubated at 37°C. The test was read as positive when a change of color developed within 3 h.
Serological test. Immunoglobulin G levels were measured against an acid glycine preparation of H. pylori ATCC 43504T that was used as antigen by a slight modification of the ELISA procedure described by Goodwin et al. (7) 1). After antigen deposition, the ELISA plates were strongly saturated by 1% gelatin and 5% bovine serum albumin (BSA) to eliminate the nonspecific adsorption of antibodies. The cutoff point to define negative or positive sera was an optical density of 0.2 when serum was diluted to 1:100.
IIF. IIF was tested to first determine the specificity of the MAb and, thus, to detect H. pylori in clinical specimens (Fig. 2) 
DISCUSSION
Numerous applications of MAbs have been described. They can detect bacterial or viral antigens directly in clinical specimens if they have two major qualities: specificity and sensitivity. We described here the production of a MAb that was highly specific for H. pylori. It did not show immunological cross-reactivity with closely related species such as those of the genera Helicobacter, Campylobacter, Wolinella, or Bacteroides or with other gram-negative bacteria of the family Enterobacteriaceae or nonfermentative rods. The MAb described here reacted with two proteins with molecular masses of 64 and 67 kDa. Two proteins with similar molecular masses were described as major components of partially purified urease or outer membrane antigens. They were identified by two-dimensional gel electrophoresis (4), while by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, only one major band of 64 kDa was often found (12) . Thus, these two proteins were closely related, and the MAb recognized an epitope that is shared by these two proteins.
IIFs with our MAb confirmed this high specificity and sensitivity. They identified 54 of 56 (96.4%) infected patients who presented for routine gastroscopy. Two false-negative reactions in comparison with results of microbiologic examination were observed. The low level of microorganisms observed in the corresponding tissue and the uneven distribution of H. pylori (8, 13) might explain these two observations. Morris et al. (10) have indicated that examination of multiple smears from many biopsy specimens is more sensitive for detecting infection (93%) than examination of one specimen alone is (84%). In the series studied here, only one antral biopsy specimen was submitted for acridine orange stain, culture, and IIF.
To explain the five cases for which IIFs were positive while microbiologic culture and urease tests were negative, it was necessary to perform serologic tests and clinical examinations of patients. Thus, IIF detected nonviable organisms from three antral biopsy specimens after therapeutic treatment. Two of these were still seropositive, and for one patient H. pylori was found by culture 2 months later; IIF might thus diagnose a relapse of infection. For the two other patients for whom IIF was the only positive test, interpretation of the results was more difficult. These two patients would have been considered to be infected if we had considered only the positive serologic test result as a positive diagnosis of H. pylori infection. The observations regarding the patchy distribution and low level of infection described above could explain these two positive isolated reactions. In all of these results were excluded false-positive results that could have occurred because of contamination of biopsy material via the endoscope or biopsy forceps (6) . These instruments were carefully sterilized between examinations of all patients.
The urease test was positive only for 68.8% of the infected patients. No false-positive reactions were observed when this test was read within 3 h. This sensitivity was higher after 24 h (95.3%), but there was a loss of specificity (83.1%).
These results agreed with those described in other studies (16) . So, in this study the IIF with a MAb appeared to be rapid and the most specific and sensitive test of all the tests that were used to diagnose reinfection with H. pylori.
Other MAbs against H. pylori have been described (5, 11 
